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Claims 36 - 41 and 48 - 53 are rejected under 37 CFR § 1 12, second paragraph. 

Claims 47 - 49 are rejected under 35 USC § 102(a) as being anticipated by U.S. Patent No. 
5,891,807, to Mulleretal. 

Claims 35 - 37 and 42 - 46 are rejected under 35 USC § 103(a) as being unpatentable over 
Muller et al., in view of U.S. Patent No. 5,182,234, to Meyer. 

Claims 5 - 10, 12 - 16, 23, 24, and 27 - 34 are allowed. 

Claims 38 - 41 and 50 - 53 are indicated to be allowable if rewritten to overcome the 
rejection(s) under 35 USC § 1 12, second paragraph, and to include all of the limitations of the base 
claim and any intervening claims. 

Please amend the application as follows. 

IN THE CLAIMS: 

Please cancel Claims 17-22 and 25 - 26. 

Please amend Claims 35 - 39 and 48 - 51 as follows. 

Claims not being amended are presented in italics below for reference purposes. 

5. ( Once Amended) A method of etching a shaped cavity in a substrate, wherein initial etching 
of said shaped cavity is performed using an initial process chamber pressure, wherein continued 
etching of the shaped cavity is performed using a process chamber pressure that is at least 25% 
lower than said initial process chamber pressure, and wherein etching of said shaped cavity is 
followed by an etch finishing step, wherein said etch finishing step is performed using a process 
chamber piwwi^tMf is within~a range of- about80%tOMb.outlOQ^^fjai^Anitial process chamber 
pressure. 
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6. (Once Amended) A method of etching a shaped cavity in a substrate, wherein the method 
comprises: \ 

a) an initial cavity etch step during which said substrate is etched to form a shaped 

\ 

cavity using an initial process chamber pressure; 

b) at least one additional eich step during which continued etching of said shaped cavity 
is performed using a process chamber pressure that is within a range of about 25 % to about 50 % 
lower than said initial process chamber pressure; and 

c) an additional etch step following step b), during which continued etching of said 
shaped cavity is performed using a process^hamber pressure that is at least 40 % lower than the 
process chamber pressure used during the performance of step b). 



7. (Once Amended) The method of Claim 6, wherein said etch step c) is performed using a 
process chamber pressure that is within a range of about 40% to about 50% lower than the process 
chamber pressure used during the performance ofetch step b). 



8. The method of Claim 6, wherein said method further comprises an etch finishing step, 
wherein said etch finishing step is performed using a^rocess chamber pressure that is within a 
range of about 80 % to about 100% of said initial process chamber pressure. 



9. (Once Amended) The method of Claim 8, wherein said etch finishing step is performed using 
a process chamber pressure that is about 90% of said initial process chamber pressure. 



iOr — (Once-Amended)~-The~method-ofJClaim 6. or Claims , wh^einmid substrate comprises 



single-crystal silicon, and etching is performed using a plasma containing reactive fluorine species. 
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12. (Once Amended^ The method of Claim 10, wherein said plasma source gas further 

\ 

comprises an additive gab selected from the group consisting of 0 2 , HBr, Cl 2 , N 2 , and combinations 
thereof 



13. (Once Amended) The method of Claim 6 or Claim 8, wherein etching is performed using a 
plasma generated from a source gas comprising a gas selected from the group consisting of SF& 
CF 4 , Cl 2> HBr, and combinations thereof 

14. (Once Amended) The\method of Claim 13, wherein said plasma source gas further 
comprises an additive gas selected from the group consisting of Ar f 0 2 , N 2 , and combinations 
thereof wherein said additive gas^is provided in an amount sufficient to improve profile control 
during etching. 

15. The method of Claim 13, wherein said plasma source gas further comprises an essentially 
nonreactive, diluent gas selected from the group consisting of He and Xe. 

16. The method of Claim 14, wherein said plasma source gas further comprises an essentially 
nonreactive, diluent gas selected from the \roup consisting of He and Xe. 



23. (Once Amended) The method of Claim 6 or Claim 8, wherein said method includes 
performing the following steps prior to said initial cavity etch step: etching said substrate to a 



predetermined depth to form a shaped opening, then forming a conformal protective layer overlying 
^rleast~a~sidewall-of-said~shaped-opening,JW said protective layer comprises a material 
having a different etch selectivity than said substrate^ 



\ 



U.S. Expres^pi No.: EU721510017US 
Attorney Docket No.: AM-3751 

24. (Once Amended) The method of Claim 23, wherein said substrate comprises single-crystal 

silicon and said protective layer comprises silicon oxide. 

■ 
\ 
\ 

\ 

2 7. The method of Claim s 5, wherein said substrate comprises single-crystal silicon, and etching 

\ 

is performed using a plasma containing reactive fluorine species. 

\ 

\ 



28. The method of Claim 27, wherein said plasma source gas further comprises an additive gas 
selected from the group consisting^ 0 2 , HBr, Cl 2 , N 2 , and combinations thereof. 



29. The method of Claim 5, wherein etching is performed using a plasma generated from a 
source gas comprising a gas selected from the group consisting of SF & CF 4) Cl 2 , HBr, and 
combinations thereof. 

30. The method of Claim 29, wherein said plasma source gas further comprises an additive gas 
selected from the group consisting of Ar, 0 2 , N 2 , and combinations thereof, wherein said additive 
gas is provided in an amount sufficient to improve profile control during etching. 

31. The method of Claim 29, wherein said plasma source gas further comprises an essentially 
nonreactive, diluent gas selected from the group consisting of He and Xe. 

32. The method of Claim 30, wherein said plasmasburce gas further comprises an essentially 
nonreactive, diluent gas selected from the group consisting of He and Xe. 
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33. The method of Claim^S, wherein said method includes performing the following steps prior 
to said initial cavity etch step: etching said substrate to a predetermined depth to form a shaped 
opening, then forming a conwrmal protective layer overlying at least a sidewall of said shaped 
opening, wherein said protectee layer comprises a material having a different etch selectivity than 
said substrate. 



34. The method of Claim 33, wherein said substrate comprises single-crystal silicon and said 
protective layer comprises silicon oxide. 



35. (Once amended) A method of etching a shaped cavity in a single crystal silicon substrate, 
wherein the method comprises: 

a) an initial cavity etch step during which said single crystal silicon substrate is etched 
to form a shaped cavity using an initial process chamber pressure; and 

b) at least one additional etch step during which continued etching of said shaped cavity 
is performed using a process chamber pressure that is at least 25% lower than said initial process 
chamber pressure, wherein etching is performed using a plasma generated from a source gas 
consisting essentially of SF 6 and Ar. 



36. (Once Amended) The method of Claim 35, wherein said at least one additional etch step 
includes a first additional etch step which is performe^ using a process chamber pressure that is 
within a range of about 30% to about 50% lower than said initial process chamber pressure. 



37. (Once Amended) TheTnetlTo~d~of-Glaim^ additional etch step is 

performed using a process chamber pressure that is about\o% lower than said initial process 
chamber pressure. 
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38. (Once Amended) \ The method of Claim 37, wherein said at least one additional etch step 
further includes a second additional etch step during which continued etching of said shaped cavity 
is performed using a proces\ chamber pressure that is at least 40% lower than the process chamber 
\) "pressure used during the performance of said first additional etch step. 



C 



1 



39. (Once Amended) Theunethod of Claim 38, wherein said second additional etch step is 



^y^- performed using a process chamber pressure that is within a range of about 40% to about 50% lower 
than the process chamber pressureVsed during the performance of said first additional etch step. 



40. The method of Claim 35 or Claim\36 or Claim 39, wherein, subsequent to said at least one 
additional etch step, an etch finishing step is performed using a process chamber pressure that is 
within a range of about 80% to about 100%\ "said initial process chamber pressure. 

41. The method of Claim 40, wherein said)etch finishing step is performed using a process 
chamber pressure that is about 90% of said initial process chamber pressure. 



42. The method of Claim 35, wherein said plasma source gas further comprises an additive gas 
selected from the group consisting of 0 2 , HBr, Cl 2 , N^, and combinations thereof. 



43. The method of Claim 35, wherein said plasma source gas further comprises an additive gas 
selected from the group consisting of Ar, 0 2 , HBr, Cl 2> N 2 , and combinations thereof, wherein said 
additive gas is provided in an amount sufficient to improve profile control during etching. 



44. The method of Claim 35 or Claim 42 or Claim 43, wherein said plasma source gas further 
comprises an essentially nonreactive, diluent gas selected from the^group consisting of He and Xe. 
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45. The method of Claim $5, wherein said method includes performing the following steps prior 
to said initial cavity etch step\ etching said substrate to a predetermined depth to form a shaped 
opening, then forming a confapnal protective layer overlying at least a sidewall of said shaped 
opening, wherein said protective layer comprises a material having a different etch selectivity than 
said substrate. 



46. The method of Claim 45, wnerein said protective layer comprises silicon oxide. 



47. A method of etching a shaped cavity in a substrate, wherein the method comprises: 

a) etching said substrate to^a predetermined depth to form a shaped opening; 

\ 

b) forming a conformal protective layer overlying at least a sidewall of said shaped 
opening, wherein said protective layer comprises a material having a different etch selectivity than 
said substrate; 

c) an initial cavity etch step during which said substrate is etched to form a shaped 
cavity using an initial process chamber pressure; and 

d) at least one additional etch stepS^uring which continued etching of said shaped 
cavity is performed using a process chamber pressure that is at least 25% lower than said initial 
process chamber pressure. 



48. (Once Amended) The method of Claim 47, wherein said at least one additional etch step 
includes a first additional etch step which is performed using a process chamber pressure that is 

D \ 

>v within a range of about 30% to about 50% lower than saidinitial process chamber pressure 

-~a£ 




49. (Once Amended) The method of Claim 48, wherein said first additional etch step is 
performed using a process chamber pressure that is about 30% lower than said initial process 
chamber pressure. 
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50. (Once Amended) The riiethod of Claim 48, wherein said at least one additional etch step 
further includes a second additional etch step during which continued etching of said shaped cavity 
^ is performed using a process chamber pressure that is at least 40% lower than the process chamber 
0?j- \ pressure used during the performdlfice of said first additional etch step. 

'ffi^ ^ (Once Amended) The method of Claim 50, wherein said second additional etch step is 
performed using a process chamber pressure that is within a range of about 40% to about 50% lower 
than the process chamber press ure use^during the performance of said first additional etch step. 



52. The method of Claim 4\or Claim 48 or Claim 50, wherein, subsequent to said at least one 
additional etch step, an etch finishing step is performed using a process chamber pressure that is 
within a range of about 80% to about 100% of said initial process chamber pressure. 



53. The method of Claim 52, wherein^ said etch finishing step is performed using a process 
chamber pressure that is about 90% of said initial process chamber pressure. 
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